Coculture of endothelial cells and mature adipocytes actively promotes immature preadipocyte development in vitro.
Adipose tissue consists of mature adipocytes and endothelial cells, which are all supported by the extracellular matrix. Adipose tissue development is closely associated with angiogenesis. However, the adipocyte-endothelial cell interaction is unclear. To address this issue, we examined the effects of endothelial cells on the growth, apoptosis, and differentiation of mature adipocytes in three-dimensional collagen gel culture of the adipocytes with or without rat lung endothelial (RLE) cells. Spindle-shaped preadipocytes, an immature type of adipocyte, developed more actively around the adhesion sites of RLE cells to mature adipocytes in the coculture (rate of preadipocytes: 18.9+/-4.3%) than in the culture of adipocytes alone (2.0+/-5.1%). With respect to growth, RLE cells induced about a three-fold increase in bromodeoxyuridine uptake of mature adipocytes alone, while RLE cells did not influence the uptake of preadipocytes. RLE cells also did not affect the apoptotic indices by immunohistochemistry for single-stranded DNA in mature adipocytes or preadipocytes. These phenomena were not reproduced by RLE cell-conditioned medium, or by certain endothelial cell-produced cytokines. Our in vitro study is the first demonstration that endothelial RLE cells promote the active development of preadipocytes together with increased growth of mature adipocytes. These results suggest that endothelial cells are involved in the enlargement mechanism of adipose tissue mass through their direct adhesion to mature adipocytes.